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, .
$(M, g)$ $g$
. $f:(M, g)arrow \mathbb{R}^{n}$ $(M, g)$ $n$






















1 (Proposition 8.1). $\{\mathcal{W}(f_{n})\}$ $\{f_{n}\}$ ,
$f_{n}$ : $Marrow \mathbb{R}^{4}\subset S^{4}$ , 7 $\lim_{narrow\infty}\tau_{n}(f_{n})$ $f_{\infty}$ : $Marrow \mathbb{R}^{4}$




, [1], [2], [3] .
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2.1
$\mathbb{R}^{4}$ $\mathbb{H}$ – . $g$ $M$
ffM . , $f:(M^{g},)arrow \mathbb{H}$
,
$*(\mathrm{d}f)=(\mathrm{d}f)\mathrm{o}J^{TM}=N(\mathrm{d}f)=(\mathrm{d}f)(-R)$
$M$ $N,$ $R$ $-1$
. $N,$ $R$ $f$ ,
.
2.2
$\underline{\mathbb{H}}$ $M$ . $J$
, $J\underline{1}=\underline{N}$ .
$\overline{K}\underline{\mathbb{H}}=\{\emptyset\in T^{*}M\otimes\underline{\mathbb{H}}|*\phi=-J\phi\}$
. $D:\Gamma(\underline{\mathbb{H}})arrow\Gamma(\overline{K}\underline{\mathbb{H}})$ , $\underline{\phi}\in\Gamma(\underline{\mathbb{H}})$
,
$D(\underline{\emptyset})=\underline{1}(\mathrm{d}\emptyset+N*\mathrm{d}\emptyset)\cdot 2^{-1}$
, $(\underline{\mathbb{H}}, J)$ .
$(\underline{\mathbb{H}}, J, D)$ . $D(\underline{\emptyset})=0$ ,
$\underline{\phi}$





$L_{1}=(\underline{\mathbb{H}}, J_{1}, D_{1}),$ $L_{2}=(\underline{\mathbb{H}}, J_{2}, D_{2})$ $\phi_{1)}\phi_{2}$





$Q\in\Gamma(\mathrm{H}\mathrm{o}\mathrm{m}_{\mathbb{H}}(\underline{\mathbb{H}},\overline{K}\underline{\mathbb{H}})),$ $Q:=2^{-1}(D+JDJ)$ $(\underline{\mathbb{H}}, J, D)$
.
$\mathcal{H}$ $f$ . ,
$2|\mathcal{H}|^{2}\mathrm{d}A=\mathrm{t}\mathrm{r}_{\mathrm{R}(Q\wedge*Q)}$




. , $Z$ $M$ $z(P)=0$ , $\underline{\psi}$
. $n$ . $n$ $\underline{\phi}$ $P$ .
$H$ .
. $n_{0}(P):= \min\{\mathrm{o}\mathrm{r}\mathrm{d}_{p}\underline{\phi}|\underline{\phi}\in H\}$ ,
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$n_{k+1}(p):= \min\{\mathrm{o}\mathrm{r}\mathrm{d}_{p}\underline{\phi}\geq n_{k}(p)|\underline{\phi}\in H\},$ $H_{k+1}(p):=\{\underline{\phi}\in H|\mathrm{o}\mathrm{r}\mathrm{d}_{p}\underline{\phi}\geq$
$n_{k}(p)\}$ . $\mathrm{o}\mathrm{r}\mathrm{d}_{p}H:=\sum_{k=1}^{n+1}(n_{k}(p)-k)$ , ord $H:= \sum_{p\in M}\mathrm{o}\mathrm{r}\mathrm{d}_{p}H$
.
$\{\eta\in\underline{\mathbb{H}}|J\eta=\eta i\}$ , $\overline{\partial}:=2^{-1}(D-\cdot JDJ)$
, $F$ $\mathcal{O}(F)$ . ,
$\underline{\mathbb{H}}=O(F)\oplus \mathcal{O}(F)j$ , 2 .
$(\underline{\mathbb{H}}, J, D)$ $O(F)$ , $F$
. $H$ $r+1$ ,
$\int_{M}|\mathcal{H}|^{2}dA=2^{-1}\int_{M}\mathrm{t}\mathrm{r}_{\mathbb{R}(Q\wedge*Q)}$
$\geq 4\pi(r+1)(r(1-s)-\deg F)+\mathrm{o}\mathrm{r}\mathrm{d}H$
. , $s$ $M$ . Pl\"ucker .
3 Schmidt
Schmidt .
1 (Theorem 7.1). $\{L_{n}=(\underline{\mathbb{H}}, J_{n}, D_{n})\}$ $L_{n}$
, $\deg L_{n}$ , $\{\mathcal{W}(L_{n})\}$ . $L_{n}$
, $\{\underline{\psi_{n}}\}$ ,
$L’=(\underline{\mathbb{H}}, J’, D’)$ $\underline{\psi’}\neq\underline{0}$,
$\mathbb{R}^{4}$ $\{\tau_{n}\}$ $\lim_{narrow}$ $\tau_{n}(\underline{\psi_{n}})arrow\underline{\psi’},$ $\lim_{narrow\infty}Q_{n}arrow Q’$
. $narrow\infty$ $L_{n}$
L\infty ,
$L_{\infty}=(\mathcal{O}(F\infty)\oplus O(F\infty)j, J\infty’ D\infty)$ ,
$L’=(O(F’)\oplus \mathcal{O}(F’)j, J’, D’)$




Proof. $*\mathrm{d}f_{m}=N_{m}\mathrm{d}f_{m}=\mathrm{d}f_{m}(-R)$ , $L_{m}=(\underline{\mathbb{H}}, J_{m}, D_{m})$
. $L_{m}=(\mathcal{O}(F_{m})\oplus \mathcal{O}(F_{m})j, J_{m}, D_{m})$
. ,
$\mathrm{d}^{f_{m}=(\underline{\phi_{1m}},\underline{\phi_{2m}})}$
, $L_{1m},$ $L_{2m}$ $\underline{\phi_{1m}}$,
$\underline{\phi_{2m}}$ . $L_{m}$ . , $L_{1m}$ ,
$L_{2m}$ . .
,
$L_{1m}=(O(G_{1m})\oplus O(G_{1m})j, J_{1m}, D_{1m})$ ,
$L_{2m}=(O(G_{2m})\oplus O(G_{2m})j, J_{2m}, D_{2m})$
. Pl\"ucker , $\mathrm{d}\mathrm{e}^{\mathrm{g}}$ G .
L2m\cong KL . ,
$\mathrm{d}\mathrm{e}^{\mathrm{g}}G_{pm}$ .
Theorem 7.1 $L_{p}’$ $\phi_{\mathrm{p}}’$ $S^{4}$
$\tau_{pm}$ , $\lim_{m}arrow\infty\tau_{pm}(\phi_{pm})=\phi_{p}’$ . $\mathbb{R}^{4}$ $\tau_{m}$
,
$d(\tau_{m}(f_{m}))=(\tau_{1m}(\phi_{1m}), \tau_{2m}(\phi_{2m}))$
. \tau m( ) $=g_{m}$ . ,
$\lim_{marrow\infty \mathrm{d}^{g_{m}=(\phi_{1}’,\phi_{2}’)}}$ .
$L_{p}m=(O(G_{p}m)\oplus \mathcal{O}(G_{pm}), J_{p}m’ D_{p}m)$ ,
$L_{p}’=(O(G_{p}’)\oplus \mathcal{O}(G_{p}^{j}), J_{\mathrm{p}}’, D_{\mathrm{p}}’)$
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, $\lim_{marrow\infty G_{pm}=G_{p\infty}}$ . $G_{p\infty}=G_{p}’$ , $f_{\infty:M}arrow \mathbb{R}^{4}$
. $G_{p\infty}<G_{p}’$ , $f_{\infty:M}arrow S^{4}=\mathbb{R}^{4}\cup\{\infty\}$ .
$\tau$ $\tau(\infty)\neq\infty$
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